Introduction {#sec1_1}
============

Rectal prolapse usually occurs in older patients, particularly females. Although not life-threatening, rectal prolapses can significantly erode quality of life and can cause concern among patients' caregivers. Many procedures are reported to repair rectal prolapse, and the procedure used depends on the severity of the prolapse and the status of the patient \[[@B1]\]; however, surgical intervention is the mainstream treatment. In elderly and fragile patients, perineal approaches are preferred; for example, Delorme\'s procedure, with or without the Thiersch procedure, and the Gant-Miwa procedure are options for mild rectal prolapse, whereas Altemeier\'s procedure is the treatment of choice for severe rectal prolapse. Abdominal approaches such as rectopexy, resection and fixation and, recently, laparoscopic approaches are popular \[[@B2]\], and are generally applied in younger patients. However, these procedures are time-consuming, they demand advanced surgical techniques, and the recurrence rate is not low.

Here we report a simple procedure that repairs rectal prolapse perineally using stapling devices. This technique is essentially the same as the procedure that we have reported for repairing stoma prolapse \[[@B3]\], and it uses surgical stapling devices to completely and safely resect all of the prolapsed rectal wall within a short time.

Patients and Methods {#sec1_2}
====================

This procedure was performed at Sapporo Dohto Hospital between August 2009 and June 2010 on 5 patients with complete rectal prolapses accompanied by edema and erosion (table [1](#T1){ref-type="table"}). The rectal prolapses had developed 1--6 months before hospital admission, and all prolapses were diagnosed primarily upon admission. Preoperative evaluation of the patients did not reveal any evidence of severe comorbidities that could compromise the operations performed under general anesthesia.

Surgical Procedure {#sec2_1}
------------------

The patient is placed in a lithotomy position under general anesthesia. The external rectal prolapse is then completely pulled out and clamped using Babcock clamps. Although preoperative diagnostic imaging will have shown that no intra-abdominal organs are trapped between the prolapsed rectal walls, an additional bimanual examination is conducted to confirm there are no other organs caught between the redundant rectal walls. The prolapse is first cut open at the 12 o\'clock position using the GIA 100 mm reloadable stapler (Covidien, Mansfield, Mass., USA) (fig. [1a](#F1){ref-type="fig"}). The cut end is placed approximately 10 mm away from the dentate line, taking care to ensure that the stapler does not fire at the dentate line and back wall of the prolapsed rectum. After firing, a PDS® (Ethicon Endo-Surgery, Inc.) suture is placed at the end of the line of staples and used for traction. Next, the opposite side of the prolapsed wall is cut open in the same fashion, and the prolapsed rectum is completely divided like a 'French window' (fig. [1b](#F1){ref-type="fig"}). Each of the divided tissues are resected transversely at the base using another GIA on both sides (fig. [1c](#F1){ref-type="fig"}). To prevent postoperative pain, special care must be taken to ensure that the stapler does not fire at the dentate line. Finally, the lines of staples are completely oversewn using 8 PDS® sutures (at the 1, 2, 4, 5, 7, 8, 10 and 11 o\'clock positions) to reinforce them and ensure hemostasis (fig. [1d](#F1){ref-type="fig"}). The anastomosis falls back into place spontaneously.

Results {#sec1_3}
=======

Since 2009, 5 patients with complete rectal prolapses have undergone this procedure that uses stapling devices. The clinical characteristics of these patients are shown in table [1](#T1){ref-type="table"}. All patients were female and had an average age of 75.6 years. The rectal prolapses had been present 1--6 months preoperatively, and none of the patients had any other prolapsed pelvic organs. All operations were completed within 45 min (average 31.8 min). The resected colons/rectums were 8.0--13.0 cm long (average 10.8 cm). No complications, such as major bleeding or intra-abdominal organ injury, occurred during the operations. Postoperatively, no severe complications such as bleeding, anastomotic stenoses, leakage and/or abdominal abscesses occurred. All patients were followed up for over 24 months and none had any recurrences of their rectal prolapses.

Discussion {#sec1_4}
==========

Rectal prolapse usually occurs in older patients, particularly females. Although rectal prolapses are not life-threatening, the bleeding and fecal incontinence associated with them significantly erode quality of life and can cause concern among patients' caregivers in nursing homes. Given that rectal prolapse is associated with aging and its prevalence has risen recently, it appears that rectal prolapse will become a serious problem within Japan\'s aging population.

The following two types of rectal prolapse can occur: complete prolapse and incomplete prolapse \[[@B1]\]. A complete prolapse is defined as a protrusion of the full-thickness colon/rectal wall, whereas an incomplete prolapse is defined as a protrusion of the rectal wall within the anal canal. The treatment options differ for each condition, and here we describe surgical treatment for the complete rectal prolapse.

Many procedures have been reported that repair rectal prolapses, and the procedure used depends on the severity of the prolapse; however, the treatments are yet to be established \[[@B3], [@B4], [@B5], [@B6], [@B7]\]. In terms of perineal approaches, Delorme\'s procedure and the Gant-Miwa procedure might be feasible for mild prolapses in the elderly, whereas Altemeier\'s procedure is the surgical option of choice for severe rectal prolapses \[[@B6]\]. Abdominal approaches such as rectopexy, resection and fixation and, recently, laparoscopic approaches are also widely performed in younger patients. However, these procedures tend to be time-consuming, they demand advanced surgical techniques, and the recurrence rate is not low \[[@B2]\].

We have reported a simple procedure that repairs complete rectal prolapses perineally using stapling devices. This is essentially the same as the procedure we reported for repairing stoma prolapse \[[@B3]\]. The indications for the currently described procedure are (1) complete rectal prolapse, (2) over 5 cm of prolapse, and (3) the ability to staple the prolapsed colon/rectum. Delorme\'s and/or the Gant-Miwa procedure should be used when a prolapse is \<5 cm long and when the colon/rectal wall is markedly swollen, because a stapling device is difficult to apply safely in these situations. We performed this procedure in 5 patients with satisfactory outcomes within a short time. Most patients who have prolapses are elderly and fragile, so the treatment must be easy, safe and rapid. While rectal prolapse is not life-threatening, the goal of treatment is to alleviate its symptoms. The procedure we have described is consistent with this concept.

This technique has previously been described by Scherer et al. \[[@B8]\] and is called perineal stapled prolapse resection (PSP). The functional outcome of PSP during a mid-term follow up has also been reported \[[@B9]\]. PSP was performed safely without any intraoperative complications, and only 6.3% of patients experienced minor postoperative complications. The median time taken to complete the operation was 30 min (range 15--65 min). The severe fecal incontinence experienced preoperatively disappeared postoperatively in 90% of the patients, and none of them reported renewed onset of constipation during the follow-up period \[[@B9]\]. Consequently, our report has reiterated the value of stapled resection for complete rectal prolapse.

We suggest that this procedure, which uses surgical stapling devices, might be a better option for the treatment of complete rectal prolapse. We will continue to surgically correct complete rectal prolapses and investigate the long-term outcomes of the procedure.
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![**a** This patient\'s rectal wall protruded approximately 10 cm from the anal verge with marked redness, swelling and erosion, which could not be alleviated manually. A GIA was introduced through the opening of the prolapsed rectum at the 12 o\'clock position and fired. The prolapsed rectum was transected on the opposite side using the same stapler. **b** The prolapsed rectum was then completely divided like a 'French window'. **c** Finally, the divided tissue was stapled transversely at the bottom and fired upon. Then the prolapsed rectum was completely resected. **d** The lines of staples were completely oversewn with 8 PDS® sutures (at the 1, 2, 4, 5, 7, 8, 10 and 11 o\'clock positions) to reinforce them and ensure hemostasis. The anastomosis fell back into position spontaneously.](crg-0008-0039-g01){#F1}

###### 

Patient demographics and outcomes of the procedure to repair rectal prolapses in 5 female patients

  Patient No.   Age, years   Disease duration, months   Other pelvic organ prolapse   Time to complete procedure, min   Length of resected colon/rectum, cm   Complications   Recurrence   Follow-up, months
  ------------- ------------ -------------------------- ----------------------------- --------------------------------- ------------------------------------- --------------- ------------ -------------------
  1             70           1                          --                            42                                11.0                                  --              --           41
  2             56           2                          --                            44                                13.0                                  --              --           38
  3             86           2                          --                            26                                10.0                                  --              --           32
  4             86           6                          --                            22                                12.0                                  --              --           32
  5             80           2                          --                            25                                08.0                                  --              --           31
